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(54) PHOTOSENSITIVE PASTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive paste capable of 



forming a pattern having a high aspect ratio and high precision, particularly the 
partition wall layers of a display. 

SOLUTION: The photosensitive paste contains inorganic fine particles containing 
>60 wt.% fine glass particles having 350-600°C heat softening temperature and 
an average refractive index of 1.5-1.7 and a photosensitive organic component 
as essential components. The average refractive index N1 of the inorganic fine 
particles and the average refractive index N2 of the organic component satisfy 
the inequality -0.1<N1-N2<0.1. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The photosensitive paste whose average refractive index N1 of a non- 
subtlety particle and average refractive index N2 of an organic component heat 
softening temperature is the photosensitive paste which uses as an 
indispensable component the non-subtlety particle in which 350-600 degrees C 
and an average refractive index contain the glass particles of the range of 1.5-1.7 
60% of the weight or more, and a photosensitive organic component, and are 
characterized by filling a degree type. 

- 0.1<N1-N 2< 0.1 ~ [Claim 2] The photosensitive paste according to claim 1 
characterized by an average refractive index using the glass particles of the 
range of 1.55-1.65. 

[Claim 3] The photosensitive paste according to claim 1 characterized by 
consisting of 50 - 95% of the weight of a non-subtlety particle, and 5 - 50% of the 
weight of an organic component. 

[Claim 4] The photosensitive paste according to claim 1 characterized by a line 
coefficient of thermal expansion using the glass particles of 50 to 90x107 as 
glass particles. 

[Claim 5] The photosensitive paste according to claim 1 characterized by 
containing at least one kind in the bisumuth oxide and lead oxide, and the sum 
total of the content using 5 - 50% of the weight of glass particles as glass 
particles. 

[Claim 6] The photosensitive paste according to claim 1 characterized by 
containing at least one kind in lithium oxide, sodium oxide, and potassium oxide, 



and the sum total of the content using 3 - 20% of the weight of glass particles as 
glass particles. 

[Claim 7] The photosensitive paste according to claim 1 characterized by using 
the glass particles which contain the bisumuth oxide five to 30% of the weight, 
and contain at least one kind in lithium oxide, sodium oxide, and potassium oxide 
three to 15% of the weight as glass particles. 

[Claim 8] The photosensitive paste according to claim 1 characterized by using 
the glass particles which contain boron oxide for oxidation silicon five to 50% of 
the weight three to 60% of the weight as glass particles. 
[Claim 9] The photosensitive paste according to claim 1 characterized by using 
the glass particles which contain boron oxide for oxidization silicon three to 60% 
of the weight, and contain an aluminum oxide for the barium oxide one to 30% of 
the weight one to 30% of the weight five to 50% of the weight as glass particles. 
[Claim 10] The photosensitive paste according to claim 1 characterized by using 
with a 80-piece rate [ of a globular form / several / % or more ] glass particles as 
glass particles. 

[Claim 11] The photosensitive paste according to claim 1 characterized by 
including the oligomer or the polymer of weight average molecular weight 500- 
100,000 which contains a carboxyl group in intramolecular ten to 90% of the 
weight in an organic component. 

[Claim 12] The photosensitive paste according to claim 1 characterized by 
including the oligomer or the polymer of weight average molecular weight 500- 
100,000 which has a partial saturation double bond in intramolecular ten to 90% 
of the weight in an organic component. 

[Claim 13] The photosensitive paste according to claim 1 characterized by 
including the oligomer or the polymer containing a carboxyl group and a partial 
saturation double bond of weight average molecular weight 500-100,000 ten to 
90% of the weight in an organic component at intramolecular. 
[Claim 14] The photosensitive paste according to claim 1 characterized by 
including the acrylate compound and/or methacrylate compound of many organic 



functions ten to 80% of the weight in an organic component. 
[Claim 15] The photosensitive paste according to claim 1 characterized by 
containing the benzene ring, a naphthalene ring, and a sulfur atom ten to 60% of 
the weight in total in an organic component. 

[Claim 16] The photosensitive paste according to claim 1 characterized by 
containing the compound which has an ultraviolet absorption property in an 
organic component 0.05 to 5% of the weight. 

[Claim 17] The photosensitive paste according to claim 16 characterized by using 
organic dye as a compound with an ultraviolet absorption property. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a photosensitive paste. 
[0002] This invention is used for manufacture of the display which needs glass 
septum layers including a plasma display and a plasma-address-liquid-crystal 
display. 
[0003] 



[Description of the Prior Art] In recent years, in the display, small and highly 
minute-ization are progressing and improvement in technical is desired also for 
the pattern processing technique in connection with it. Especially, septum 
formation of a plasma display panel is expected the ingredient which can perform 
pattern processing in high degree of accuracy and a high aspect ratio in 
inorganic materials, such as glass. 

[0004] When performing pattern processing of an inorganic material 
conventionally, many screen-stencil by the paste which consists of inorganic 
powder and an organic binder is used. However, screen-stencil had the fault that 
a pattern with a high precision could not be formed. 

[0005] In JP,1-296534,A, JP,2-165538,A, and JP,5-342992,A, the approach of 
forming in a photolithography technique, using a photosensitive paste as an 
approach of improving this problem is proposed. However, since the processing 
process (screen-stencil, exposure, and development) of multiple times was 
needed when carrying out pattern processing of the thing of thickness which 
exceeds 80 micrometers since the sensibility and resolution of a photosensitive 
paste are low and a high aspect ratio and a high definition septum are not 
obtained, there was a fault to which a process becomes long. 
[0006] Moreover, in JP,2-165538,A, after coating a photosensitive paste on a 
transfer paper, the approach the approach of imprinting an imprint film on a glass 
substrate and forming a septum fills up a dielectric paste with JP,3-57138,A into 
the slot on the photoresist layer, and forms a septum is proposed, respectively. 
Moreover, in JP,4-109536,A, the approach of forming a septum using a 
photosensitive organic film is proposed. However, by these approaches, since an 
imprint film, and a photoresist or an organic film was needed, there was a trouble 
that a process increased. Moreover, it has come to obtain the septum which has 
a high definition and a high aspect ratio. 

[0007] Moreover, also when forming the pattern of an insulator layer or a 
dielectric layer in addition to a septum, the same technical problem occurs. 
[0008] 



[Problem(s) to be Solved by the Invention] This invention aims at offering the 
paste which enables a high aspect ratio and pattern formation of high degree of 
accuracy, especially formation of the septum layer of a display. 
[0009] 

[Means for Solving the Problem] As for the object of this invention, heat softening 
temperature is attained by the photosensitive paste with which 350-600 degrees 
C and an average refractive index are the photosensitive pastes with which the 
non-subtlety particle which contains the glass particles of the range of 1.5-1.7 
60% of the weight or more, and a photosensitive organic component are used as 
an indispensable component, and it is characterized by the average refractive 
index N1 of a non-subtlety particle and the average refractive index N2 of an 
organic component filling -0.1<N1-N 2< 0.1. 
[0010] 

[Embodiment of the Invention] This invention is a photosensitive paste which 
uses as an indispensable component the organic component which contains a 
photosensitive compound on a glass substrate, and glass particles. 
[001 1] The septum layer of high degree of accuracy can be formed at a simpler 
process by performing the above process at once especially. For that purpose, 
although the formation of thick-film sensitization of a photosensitive paste was 
indispensable, the conventional photosensitive paste of thick-film photosensitivity 
was inadequate, and in order to expose a photosensitive paste with a thickness 
of 100 micrometers or more, the spreading process-exposure process needed to 
be repeated two or more times. Therefore, there was a problem that the precision 
of pattern formation fell. 

[0012] As a result of thinking that it is what the cause which cannot carry out 
[ thick-film **** ]-izing depends on light scattering inside a photosensitive paste 
and inquiring wholeheartedly, by performing refractive-index control of the 
organic component under photosensitive paste, and a mineral constituent, 
artificers reduced the echo and dispersion by the interface of an organic 
component and a mineral constituent, and found out that pattern processing of a 



high aspect ratio and high degree of accuracy was attained. 
[0013] It can attain by using the photosensitive paste specifically characterized 
by the difference of the average refractive index of an organic component and 
the average refractive index of a non-subtlety particle being 0.1 or less. Since 
internal dispersion and optical absorption of a particle can be especially 
controlled compared with a metal, the ceramics, a pigment, etc. when glass 
particles are used as a non-subtlety particle like the septum of a plasma display, 
it is more effective. 

[0014] That it is 70 - 95 % of the weight has still smaller contraction at the time of 
baking 50 to 95% of the weight, and the content of the glass particles under 
paste becomes small and has the desirable configuration change by baking. 
[0015] 0.07 or less are more desirable still more desirable, and the difference of 
the average refractive index of an organic component and the average refractive 
index of glass particles can form the pattern of a high aspect ratio in high degree 
of accuracy, when the average refractive index N1 of the glass particles under 
photosensitive paste and the refractive index N2 of an organic component fill a 
degree type. 

[0016] - When it takes into consideration that the refractive index of an organic 
component changes with 0.03<N1-N 2< 0.07 and polymerizations, it is more 
desirable to fill a degree type. 

[0017] The pattern of a high aspect ratio can be formed by filling the following 
formula about the refractive index N3 after 2< 0<N1-N0.07 one side, and the 
average refractive index N1 and organic component of glass particles carry out a 
polymerization by optical exposure. 

[0018] - Although there will be especially no definition if the glass substrate used 
for 3< 0.03<N1-N0.03 this invention is well-known, the glass which carried out 
annealing treatment of common soda lime glass or the soda lime glass, or point 
[ distortion / high ] glass (for example, Asahi Glass Co., Ltd. make "PD-200") can 
be used. There is especially no definition in the size of a glass substrate, and 
glass with a thickness of 1-5mm can be used. 



[0019] Moreover, it is common to use what carried out pattern formation of the 
electrode layer by the photolithography method which used screen-stencil and 
photosensitive conductive paste for silver, aluminum and copper, gold, nickel, tin 
oxide, ITO, etc. on the glass substrate. Furthermore, the glass substrate which 
prepared the dielectric layer on the electrode layer for stabilization of discharge 
may be used. 

[0020] As glass particles used for this invention, if well-known, there will be 
especially no definition and the glass which uses the oxide of silicon and/or boron 
as an indispensable component will be used. 

[0021] Although the particle diameter of glass particles is chosen in consideration 
of the configuration of the pattern which it is going to produce, it is desirable on 
pattern formation that 50-% of the weight particle diameter has the size 0.4-2 
micrometers and whose 90-% of the weight particle diameter 0.1-10 micrometers 
and 10-% of the weight particle diameter are 4-10 micrometers, and uses the 
glass particles of specific surface area of 0.2-3m 2 / g. 

[0022] Moreover, pattern NINGU of a high aspect ratio is possible by using glass 
particles with a spherical configuration as glass particles. Specifically, it is 
desirable that it is a 80-piece rate of a globular form several % or more. They are 
mean-particle-diameter [ of 1.5-4 micrometers ], and specific-surface-area 0.5- 
1.5m2/g, and a 90-piece rate of a globular form several % or more more 
preferably. The rate of a globular form is the rate of a particle of having the 
configuration of a globular form or an elliptic sphere, in microscope observation, 
and it is observed as circular and an ellipse form in an optical microscope. 
[0023] When total light transmission with a wavelength of 436nm uses 50% or 
more of glass particles, the pattern of a more exact configuration can be obtained. 
[0024] When using for the septum of a plasma display or a plasma-address- 
liquid-crystal display, in order that heat softening temperature may carry out 
pattern formation on a glass substrate 700 degrees C or less, it is desirable to 
use the glass particles whose heat softening temperature is 350-600 degrees C 
60% of the weight or more as a non-subtlety particle. 



[0025] Moreover, in order not to produce the camber of substrate glass at the 
time of baking, it is desirable 50 to 90x1 0-7 and that a line coefficient of thermal 
expansion uses the glass particles of 60 to 90x10-7 further. 
[0026] As a presentation in glass particles, it is Si02. It is desirable to blend in 3 - 
60% of the weight of the range, when it is less than 3 % of the weight, 
compactness, and the reinforcement and stability of a glass layer fall, and a 
coefficient of thermal expansion separates from a desired value, and a mismatch 
with a glass substrate tends to happen. Moreover, by carrying out to 60 or less % 
of the weight, there is an advantage, like heat softening temperature becomes 
low and baking to a glass substrate is attained. 

[0027] By blending in 5 - 50% of the weight of the range, B-2 03 can improve the 
electrical and electric equipment, a machine, and thermal properties, such as the 
compactness of electric insulation, reinforcement, a coefficient of thermal 
expansion, and an insulating layer. If 50 % of the weight is exceeded, the stability 
of glass will fall. 

[0028] The glass paste which has the temperature characteristic which can carry 
out pattern processing on a glass substrate can be obtained by using the glass 
particles which include at least one kind in the bisumuth oxide, a lead oxide, 
lithium oxide, sodium oxide, and potassium oxide five to 50% of the weight. If 
50 % of the weight is exceeded, the heat-resistant temperature of glass will 
become low too much, and baking of a up to [ a glass substrate ] will become 
difficult. Especially the thing for which the glass which contains the bisumuth 
oxide five to 50% of the weight is used has an advantage, like the pot life of a 
paste is long. 

[0029] As a glass presentation containing the bisumuth oxide, it is Bi 203 with 
the account of an oxide conversion chart. 5-50 % of the weight Si02 3 - 60-% of 
the weight B-2 03 It is desirable to contain a thing including 5 - 50% of the weight 
of a presentation 50% of the weight or more. 

[0030] By the way, the glass generally used as an insulator has about 1.5 to 1.9 
refractive index. When the average refractive index of an organic component 



differs from the average refractive index of a non-subtlety particle greatly, the 
echo and dispersion by the interface of a non-subtlety particle and a 
photosensitive organic component become large, and a minute pattern is not 
obtained. Since the refractive indexes of a general organic component are 1.45- 
1.7, they can adjust the refractive index of a non-subtlety particle and an organic 
component by setting the average refractive index of a non-subtlety particle to 
1.5-1.7. Preferably, there is an advantage to which the width of face of selection 
of an organic component spreads by making it refractive indexes 1.55-1.65. 
[0031] Control of heat softening temperature and a coefficient of thermal 
expansion not only becomes easy by using the glass particles which contain the 
oxide of alkali metal, such as Na20, Li20, and K20, three to 20% of the weight 
in total, but since the average refractive index of glass can be made low, it 
becomes easy to make small a refractive-index difference with the organic 
substance. In order for the addition of the oxide of alkali metal to raise the 
stability of a paste, 20 or less % of the weight is desirable, and is 15 or less % of 
the weight more preferably. 

[0032] Especially when stability of a paste can be comparatively made high and 
potassium oxide is used by using lithium oxide in alkali metal, since there is an 
advantage which can control comparatively little addition or a refractive index, 
addition of lithium oxide and potassium oxide is effective also in alkali-metal 
oxide. 

[0033] Consequently, it can be burned on a glass substrate, and has possible 
heat softening temperature, an average refractive index can be set to 1.5-1.7, 
and it becomes easy to make small a refractive-index difference with an organic 
component. 

[0034] Although the glass containing PbO or Bi 203 is desirable from heat 
softening temperature or the point of waterproof improvement, the glass particles 
which contain PbO and Bi 203 10% of the weight or more have many from which 
a refractive index becomes 1 .6 or more. For this reason, control of heat softening 
temperature, a coefficient of thermal expansion, a water resisting property, and a 



refractive index becomes easy by using together the oxide and PbO(s) of alkali 
metal, such as Na20, Li20, and K20, and Bi 203. 

[0035] Moreover, although aluminum 203, BaO, CaO, MgO, Ti02, ZnO, Zr02, 
etc. can improve altitude and workability by adding especially aluminum 203, 
and BaO and ZnO in glass particles, from the point of control of heat softening 
temperature, a coefficient of thermal expansion, and a refractive index, the 
content has 40 or less desirable % of the weight, and it is 30 or less % of the 
weight more preferably, and the sum total of these contents is 50 or less % of the 
weight. 

[0036] Moreover, when heat softening temperature adds glass particles and a 
ceramic particle 600 degrees C or more in 40 or less % of the weight of the range 
during the paste used for this invention, contraction at the time of baking can be 
controlled. However, the refractive-index difference of the non-subtlety particle 
used in this case is important when that it is 0.05 or less improves [ precision ] 
pattern formation further 0.1 or less. 

[0037] Refractometry of the glass particles in this invention can be performed 
with a Becke method. The refractive index is exact when measuring on exposure 
wavelength checks effectiveness. It is desirable to measure with the light of the 
wavelength of the range of 350-650nm especially. Furthermore, the refractometry 
in i line (365nm) or g line (436nm) is desirable. 

[0038] Moreover, when black-izing a septum layer in order to improve the 
contrast of a plasma display, a black septum can be formed by including a black 
metallic oxide one to 10% of the weight during the photosensitive paste to be 
used. 

[0039] In this case, as a black metallic oxide to be used, a black septum layer 
can be formed by including three or more sorts preferably at least one sort in the 
oxide of Cr, Fe, Co, Mn, and Cu. A blacker septum layer can be formed by 
containing the oxide of Fe and Mn 0.5% of the weight or more especially, 
respectively. 

[0040] The organic component used in this invention is an organic component 



under paste containing the photosensitive organic substance (part excluding the 
mineral constituent from the paste). 

[0041] It is desirable that the content of a photosensitive component is 30 % of 
the weight or more further 1 0% of the weight or more in an organic component 
about the photosensitive paste used for this invention in respect of the sensibility 
to light. 

[0042] An organic component contains the photosensitive component chosen 
from at least one kind in a photosensitive monomer, photosensitive oligomer, and 
photosensitive polymer, and adding additive components, such as a binder, a 
photopolymerization initiator, an ultraviolet-rays extinction agent, a sensitizer, a 
sensitization assistant, polymerization inhibitor, a plasticizer, a thickener, an 
organic solvent, an anti-oxidant, a dispersant, an organic or inorganic suspending 
agent, and a leveling agent, is also performed further if needed. 
[0043] As a photosensitive component, there are a thing of an optical 
^solubilization mold and a thing of an optical solubilization mold, and some 
which are called so-called diazo resin, such as a condensate of the (thing C) 
diazo ** amine and formaldehyde containing photosensitive compounds, such as 
a (thing B) aromatic series diazo compound containing the monomer of 
functionality which has [ one or more ] a partial saturation radical etc. in (A) 
intramolecular, oligomer, and a polymer, an aromatic series azide compound, 
and an organic halogenated compound, are one of things of an optical 
^solubilization mold. 

[0044] Moreover, as a thing of an optical meltable mold, a phenol, the 
naphthoquinone 1 of novolak resin, 2-diazido-5-sulfonate, etc. combined (thing 
E) quinone diazo ** containing the mineral salt of the (D) diazo compound, 
complex with an organic acid, and quinone diazo ** with the suitable polymer 
binder. 

[0045] All the above-mentioned things can be used for the photosensitive 
component used in this invention. The photosensitive component which can mix 
with a non-subtlety particle and can be used simple as a photosensitive paste 



has the desirable thing of (1). 

[0046] As a photosensitive monomer, it is a compound containing a carbon- 
carbon unsaturated bond. As the concrete example, methyl acrylate, ethyl 
acrylate, n-propylacrylate, isopropyl acrylate, n-butyl acrylate, sec-butyl acrylate, 
sec-butyl acrylate, ISO-butyl acrylate, tert-butyl acrylate, n-pentyl acrylate, allyl 
compound acrylate, Benzyl acrylate, butoxy ethyl acrylate, butoxy triethylene 
glycol acrylate, Cyclohexyl acrylate, dicyclopentanil acrylate, 
dicyclopentenylacrylate, 2-ethylhexyl acrylate, glycerol acrylate, glycidyl acrylate, 
Heptadecafluorodecyl acrylate, 2-hydroxyethyl acrylate, ISOBO nil acrylate, 2- 
hydroxypropyl acrylate, ISODEKI sill acrylate, Iso octyl acrylate, laurylacrylate, 2- 
methoxy ethyl acrylate, Methoxy ethylene glycol acrylate, methoxy diethylene- 
glycol acrylate, Octaphloropentyl acrylate, phenoxy ethyl acrylate, Stearylacrylate, 
triphloroethyl acrylate, arylation cyclohexyl diacrylate, 1,4-butanediol diacrylate, 1, 
3-butylene-glycol diacrylate, Ethylene glycol diacrylate, diethylene glycol 
diacrylate, Triethylene glycol diacrylate, polyethylene-glycol diacrylate, 
Dipentaerythritol hexaacrylate, dipentaerythritolmonohydroxypentaacrylate, 
Ditrimethylolpropanetetraacrylate, glycerol diacrylate, Methoxy-ized cyclohexyl 
diacrylate, neopentyl glycol diacrylate, Propylene glycol diacrylate, 
polypropylene-glycol diacrylate, Triglycerol diacrylate, trimethylolpropane 
triacrylate, Acrylamide, aminoethyl acrylate, phenyl acrylate, Phenoxy ethyl 
acrylate, benzyl acrylate, 1-naphthyl acrylate, 2-naphthyl acrylate, bisphenol A 
diacrylate, the diacrylate of the bisphenol A-ethyleneoxide addition product, The 
diacrylate of the bisphenol A-propylene oxide addition product, the monomer 
which permuted 1-5 in thiophenol acrylate, benzyl mercaptan acrylate, and the 
hydrogen atom of these rings by chlorine or the bromine atom -- or Styrene, p- 
methyl styrene, o-methyl styrene, m-methyl styrene, Chlorination styrene, 
bromination styrene, alpha methyl styrene, chlorination alpha methyl styrene, 
Bromination alpha methyl styrene, chloro methyl styrene, hydroxy methyl styrene, 
Cull BOSHIKI methyl styrene, vinyl naphthalene, a vinyl anthracene, What was 
changed into methacrylate, gamma-methacryloxpropyl trimethoxy silane, a 1- 



vinyl-2-pyrrolidone, etc. are mentioned [ all / a part or ] in the acrylate of 
vinylcarbazole and the intramolecular of the above-mentioned compound. 
[0047] this invention - these ~ one sort - or two or more sorts can be used. 
[0048] The development nature after sensitization can be improved by adding 
partial saturation acids, such as unsaturated carboxylic acid, in addition to these. 
As a concrete example of unsaturated carboxylic acid, an acrylic acid, 
methacrylic acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric acid, 
vinyl acetic acids, or these acid anhydrides are raised. 
[0049] As a binder, polyvinyl alcohol, a polyvinyl butyral, a methacrylic ester 
polymer, an acrylic ester polymer, an acrylic ester-methacrylic ester copolymer, 
an alpha-methyl-styrene polymer, butyl methacrylate resin, etc. are raised. 
[0050] Moreover, oligomer and the polymer which were obtained by carrying out 
the polymerization of at least one kind in the compound which has the above- 
mentioned carbon-carbon double bond can be used. 

[0051] In case a polymerization is carried out, the content of these monomers 
can copolymerize with other photosensitive monomers 10% of the weight or 
more so that it may become 35% of the weight or more still more preferably. 
[0052] As a monomer to copolymerize, the development nature after sensitization 
can be improved by copolymerizing partial saturation acids, such as unsaturated 
carboxylic acid. As a concrete example of unsaturated carboxylic acid, an acrylic 
acid, methacrylic acid, an itaconic acid, a crotonic acid, a maleic acid, a fumaric 
acid, vinyl acetic acids, or these acid anhydrides are raised. 
[0053] In this way, the acid number (AV) of the polymer which has acidic groups, 
such as a carboxyl group, in the obtained side chain, or oligomer has the 
desirable range of 70-140 to 50-180, and a pan. Development allowance width of 
face becomes it narrow that the acid number is less than 50. Moreover, if 
developer concentration is made deep in order for the solubility over the 
developer of an unexposed part to fall, if the acid number exceeds 180, peeling 
will occur to the exposure section and a high definition pattern will be hard to be 
obtained. 



[0054] It can use as photosensitive polymer with photosensitivity, or 
photosensitive oligomer to the polymer or oligomer shown above by making a 
photoreaction nature machine add to a side chain or a molecule end. 
[0055] A desirable photoreaction nature machine has an ethylene nature partial 
saturation radical. As an ethylene nature partial saturation radical, a vinyl group, 
an ally I group, an acrylic radical, an methacrylic radical, etc. are raised. 
[0056] The approach of making such a side chain adding to oligomer or a 
polymer has the approach of making carry out the addition reaction of the 
ethylene nature unsaturated compound and acrylic-acid chloride which have a 
glycidyl group and an isocyanate radical, methacrylic-acid chloride, or the allyl 
chloride, and making it to the sulfhydryl group, the amino group, hydroxyl group, 
and carboxyl group in a polymer. 

[0057] As an ethylene nature unsaturated compound which has a glycidyl group, 
metaglycidyl acrylate, glycidyl methacrylate, allyl glycidyl ether, ethyl metaglycidyl 
acrylate, crotonylgryciydyl ether, crotonic-acid glycidyl ether, isocrotonic acid 
glycidyl ether, etc. are raised. 

[0058] As an ethylene nature unsaturated compound which has an isocyanate 
radical, there are acryloyl (meta) isocyanate, acryloyl (meta) ethyl isocyanate, etc. 
[0059] Moreover, as for the ethylene nature unsaturated compound and acrylic- 
acid chloride which have a glycidyl group and an isocyanate radical, methacrylic- 
acid chloride, or an allyl chloride, it is desirable to carry out 0.05-1-mol equivalent 
addition to the sulfhydryl group, the amino group, hydroxyl group, and carboxyl 
group in a polymer. 

[0060] As a concrete example as a photopolymerization initiator, a 
benzophenone, methyl o-benzoylbenzoate, A 4 and 4-bis(dimethylamine) 
benzophenone, 4, and 4-bis(diethylamino) benzophenone, 4 and 4-dichloro 
benzophenone, 4-benzoyl-4-methyl diphenyl ketone, dibenzyl ketone and full - 
me - non, 2, and 2-diethoxy acetophenone - A 2 and 2-dimethoxy-2-phenyl-2- 
phenyl acetophenone, 2-hydroxy-2-methylpropiohenone, a p-t-butyl dichloro 
acetophenone, A thioxan ton, 2-methylthio xanthone, 2-chloro thioxan ton, 2- 



isopropyl thioxan ton, a diethyl thioxan ton, benzyl, Benzyl dimethyl beam Norian, 
a benzyl methoxy ethyl acetal, A benzoin, benzoin methyl ether, benzoin butyl 
ether, Anthraquinone, 2-t-butyl anthraquinone, 2-amyl anthraquinone, beta- 
KURORU anthraquinone, an anthrone, benzanthrone, dibenzosulfone, A 
methylene anthrone, 4-azide benzal acetophenone, 2, a 6-bis(p-azide 
benzylidene) cyclohexanone, 2, 6-bis(p-azide benzylidene)-4- 
methylcyclohexanone, The 2-phenyl -1, a 2-swine dione-2-(o-methoxycarbonyl) 
oxime, A 1-phenyl-propane dione-2-(o-ethoxycarbonyl) oxime, 1, a 3-diphenyl- 
propane trione-2-(o-ethoxycarbonyl) oxime, 1 - Phenyl-3-ethoxy-propane trione- 
2-(o-benzoyl) oxime, A Michler's ketone, 2-methyl-[4-(methylthio) phenyl]-2- 
morpholino-1-propanone, Naphthalene sulfonyl chloride, quinoline sulfonyl 
chloride, N-phenylthio acridone, 4, and 4-azobisisobutyronitril, Diphenyl disulfide, 
bends thiazole disulfide, triphenyl HORUFIN, The coloring matter of 
photoreduction nature, such as a camphor quinone, 4 bromination carbon, a 
TORIBUROMO phenyl sulfone, a peroxidation benzoin and eosine, and a 
methylene blue, the combination of reducing agents, such as an ascorbic acid 
and triethanolamine, etc. are raised, this invention -- these -- one sort -- or two or 
more sorts can be used. It is added in 0.05 - 1 0% of the weight of the range to a 
photosensitive component, and a photopolymerization initiator is 0.1 - 5 % of the 
weight more preferably. When there are too few amounts of a polymerization 
initiator, photosensitivity becomes poor, and if there are too many amounts of a 
photopolymerization initiator, there is a possibility that the survival rate of the 
exposure section may become small too much. 

[0061] It is also effective to add an ultraviolet-rays extinction agent. A high aspect 
ratio, a high definition, and high resolution are obtained by adding the high 
extinction agent of the ultraviolet absorption effectiveness. The organic system 
color which has a high UV absorption coefficient in [ wavelength ] 350-450nm is 
preferably used also by in what consists of an organic system color as an 
ultraviolet-rays extinction agent. Specifically, azo dye, an amino ketone system 
color, xanthene dye, quinoline dye, an amino ketone system color, an 



anthraquinone system, a benzophenone system, a diphenyl cyanoacrylate 
system, a triazine system, a p-aminobenzoic acid system color, etc. can be used. 
Also when it adds as an extinction agent, since an organic system color can 
lessen lowering of the insulator layer property by the extinction agent without 
remaining in the insulator layer after baking, it is desirable. An azo system and a 
benzophenone system color are desirable also in these. The addition of organic 
dye has 0.05 - 5 desirable % of the weight. At 0.05 or less % of the weight, since 
the insulator layer property after baking will fall if the addition effectiveness of an 
ultraviolet-rays extinction agent decreases and 5 % of the weight is exceeded, it 
is not desirable. It is 0.15 - 1 % of the weight more preferably. If an example of 
the addition approach of an ultraviolet-rays extinction agent which consists of an 
organic pigment is raised, the solution which dissolved the organic pigment in the 
organic solvent beforehand will be produced, and then it can do by drying after 
mixing glass powder in this organic solvent. The so-called powder of the shape of 
a capsule which carried out the coat of the organic film to each powder front face 
of glass powder by this approach is producible. 

[0062] In this invention, the metal and oxides which are contained in a non- 
subtlety particle, such as Pb, Fe, Cd, Mn, Co, and Mg, react with the 
photosensitive component contained during a paste, a paste gels for a short time 
and there is a case where it becomes impossible to apply. In order to prevent 
such a reaction, it is desirable to add a stabilizing agent and to prevent gelation. 
As a stabilizing agent to be used, a triazole compound is used preferably. 
Benzotriazol acts effectively also especially in a triazole compound. If an 
example of the surface preparation of the glass powder by the benzotriazol used 
in this invention is raised, after dissolving the benzotriazol of a predetermined 
amount in organic solvents, such as methyl acetate, ethyl acetate, ethyl alcohol, 
and methyl alcohol, to a non-subtlety particle, it will dip into a solution for 1 to 24 
hours so that these particles can fully dip. The powder which it seasoned 
naturally under 20-30 degrees C preferably, and the solvent was evaporated 
after dipping, and performed triazole processing is produced. The rate (a 



stabilizing agent / non-subtlety particle) of the stabilizing agent used has 0.05 - 5 
desirable % of the weight. 

[0063] A sensitizer is added in order to raise sensibility. As an example of a 
sensitizer, 2, 4-diethyl thioxan ton, an isopropyl thioxan ton, 2, 3-bis(4- 
diethylamino benzal) cyclopentanone, 2, a 6-bis(4-dimethyl AMINI benzal) 
cyclohexanone, 2, 6-bis(4-dimethylamino benzal)-4-methylcyclohexanone, A 
Michler's-ketone, 4, and 4-bis(diethylamino)-benzophenone, A 4 and 4- 
bis(dimethylamino) chalcone, 4, and 4-bis(diethylamino) chalcone, p- 
dimethylamino thinner millimeter DENINDANON, p-dimethylamino benzylidene in 
DANON, 2 -(p-dimethylamino phenyl vinylene)- Iso naphth thiazole, 1, a 3-bis(4- 
dimethylamino benzal) acetone, 1, a 3-carbonyl-bis(4-diethylamino benzal) 
acetone, A 3 and 3-carbonyl-screw (7-diethylamino coumarin), N-phenyl-N-ethyl 
ethanolamine, N-phenyl ethanolamine, N-tolyl diethanolamine, N-phenyl 
ethanolamine, Dimethylamino isoamyl benzoate, diethylamino isoamyl benzoate, 
3-phenyl-5-benzoyl thio tetrazole, 1-phenyl-5-ethoxycarbonyl thio tetrazole, etc. 
are raised, this invention - these - one sort - or two or more sorts can be used. 
In addition, there are some sensitizers which can be used also as a 
photopolymerization initiator. When adding a sensitizer to the photosensitive 
paste of this invention, the addition is usually 0.1 - 10 % of the weight more 
preferably 0.05 to 10% of the weight to a photosensitive component. If there are 
too few amounts of a sensitizer, the effectiveness of raising photosensitivity will 
not be demonstrated, but if there are too many amounts of a sensitizer, there is a 
possibility that the survival rate of the exposure section may become small too 
much. 

[0064] Polymerization inhibitor is added in order to raise the thermal stability at 
the time of preservation. As a concrete example of polymerization inhibitor, the 
monoester ghost of a hydroquinone and a hydroquinone, an N-nitroso 
diphenylamine, phenothiazin, a p-t-butyl catechol, N-N phenylnaphthylamine, 2, 
6-G t-butyl-p-methyl phenol, do RANIRU, pyrogallol, etc. are mentioned. When 
adding polymerization inhibitor, the addition is usually 0.001 - 1 % of the weight 



during a photosensitive paste. 

[0065] As a concrete example of a plasticizer, dibutyl phthalate, dioctyl phthalate, 
a polyethylene glycol, a glycerol, etc. are raised. 
[0066] An antioxidant is added in order to prevent oxidation of the acrylic 
copolymer at the time of preservation. As a concrete example of an anti-oxidant, 
2,6-di-t-butyl-p-cresol, Butyl-ized hydroxyanisole, 2, 6-G t-4-ethylphenol, 2,2- 
methylene bis - (4-methyl-6-t-butylphenol), 2,2-methylene bis - (4-ethyl-6-t- 
butylphenol), 4 and 4-screw - (3-methyl-6-t-butylphenol), 1 and 1, 3-tris - (2- 
methyl-6-t-butylphenol), 1,1, 3-tris-(2-methyl-4-hydroxy-t-buthylphenyl) butane, 
Bis[3 and 3-screw-(4-hydroxy-3-t-buthylphenyl) butyric acid] glycol ester, dilauryl 
CHIOJI propionate, triphenyl phosphite, etc. are mentioned. When adding an 
antioxidant, the addition of the addition is usually 0.001 - 1 % of the weight during 
a paste. 

[0067] An organic solvent may be added to the photosensitive paste of this 
invention to adjust the viscosity of a solution. As an organic solvent used at this 
time, the mixture of organic solvents containing one or more of sorts of these 
[ methyl cellosolve, ethylcellosolve, butyl cellosolve, a methyl ethyl ketone 
dioxane, an acetone, a cyclohexanone, cyclopentanone, isobutyl alcohol, 
isopropyl alcohol, a tetrahydrofuran, dimethyl sulfoxide, gamma-butyrolactone, a 
bromobenzene, a chlorobenzene, dibromo benzene, a dichlorobenzene, a 
BUROMO benzoic acid, a chloro benzoic acid, etc. and ] is used. 
[0068] The refractive index of an organic component is a refractive index of the 
organic component under paste at the time of exposing a photosensitive 
component by exposure. That is, when applying a paste and exposing after a 
desiccation process, it is the thing of the refractive index of the organic 
component under paste after a desiccation process. 

[0069] The V-block bend method with which measurement of the refractive index 
in this invention is generally performed is desirable, and after the wavelength to 
measure applies a paste, when measuring on the wavelength of the light to 
expose checks effectiveness, it is exact. It is desirable to measure with the light 



of the wavelength in the range of 350-650nm especially. Furthermore, the 

refractometry in i line (365nm) or g line (436nm) is desirable. 

[0070] Moreover, in order to measure the refractive index after an organic 

component carries out a polymerization by optical exposure, it can measure by 

irradiating the same light as the case where an optical exposure is carried out 

[ be / it / under / paste / receiving ] only at an organic component. 

[0071] A refractive index may become 1.6 or more and the glass powder which 

contains the bisumuth oxide which can burn on a glass substrate, and lead oxide 

10% of the weight or more needs to make the refractive index of the organic 

substance high in this case. 

[0072] In this case, it is effective in a raise in a refractive index to use the 
compound which needs to introduce a high refractive-index component into an 
organic component, and has a sulfur atom, a bromine atom, an iodine atom, a 
naphthalene ring, a biphenyl ring, an anthracene ring, and a carbazole ring in an 
organic component 10% of the weight or more. Moreover, high refractive-index- 
ization can be performed by containing the benzene ring 20% of the weight or 
more. 

[0073] An organic component can be formed into a high refractive index simpler 
by containing a sulfur atom or a naphthalene ring 10% of the weight or more 
especially. However, since the problem that photosensitivity falls will occur if a 
content becomes 60% of the weight or more, it is desirable to contain in 10 - 60% 
of the weight of the range. 

[0074] It is effective to use the compound which has a sulfur atom and a 

naphthalene ring in a photosensitive monomer or a binder as an approach of 

making the refractive index of an organic component high. 

[0075] Considering a sulfur atom as a monomer containing an atom, the 

compound shown by the following general formula (A), (B), or (C) is raised to 

intramolecular. R in a structure expression shows a hydrogen atom or a methyl 

group. 

[0076] 



[Formula 1] 
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[0077] Moreover, since a refractive index becomes extremely high near the 
absorption wavelength when [ this ] what has absorption is used for exposure 
wavelength, a sensitizer can improve a refractive index by adding a sensitizer so 
much. It can add 0.5 to 1 0% of the weight during a paste as an addition of the 
sensitizer in this case. It is 1 - 6 % of the weight more preferably. 
[0078] With 3 rollers or a kneading machine, to homogeneity, mixed distribution 
is carried out and a photosensitive paste usually produces them, after preparing 
various components, such as glass particles, an ultraviolet-rays extinction agent, 
photosensitive polymer, a photosensitive monomer, a photopolymerization 
initiator, and a solvent, so that it may become a predetermined presentation. 
[0079] Although the viscosity of a paste is suitably adjusted by addition rates, 
such as a non-subtlety particle, a thickener, an organic solvent, a plasticizer, and 
a suspending agent, the range is 2000-200,000cps (centipoise). For example, 
when performing spreading to a glass substrate with a spin coat method, 2000- 
5000cps is desirable. In order to apply once with screen printing and to obtain 
10-20 micrometers of thickness, 50,000-200,000cps is desirable. When using the 
blade coating-machine method, the die coating-machine method, etc., 2000- 
20000cps is desirable. 

[0080] Next, this invention explains an example which performs pattern 



R 

I 

-C = CH. 



processing of the septum layer of a plasma display. However, this invention is 
not limited to this. 

[0081] A photosensitive paste is applied to complete spreading or a partial target 
on a glass substrate or the film made from a polymer. As the method of 
application, well-known approaches, such as screen-stencil, a bar coating 
machine, and a roll coater, can be used. Although spreading thickness can be 
adjusted by choosing the count of spreading, the gap of a coating machine, the 
mesh of a screen, and the viscosity of a paste, the thickness of 100-200 
micrometers is required for the septum of a plasma display, and it is desirable to 
apply by the thickness of about 120-300 micrometers in consideration of 
contraction by desiccation or baking. 

[0082] In order to raise the adhesion of a paste and a glass substrate here, 
surface treatment of a glass substrate can be performed. As surface-preparation 
liquid, a silane coupling agent, for example, vinyl trichlorosilane, 
Vinyltrimetoxysilane, vinyltriethoxysilane, tris-(2-methoxyethoxy) vinylsilane, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-(methacryloxypropyl) 
trimethoxysilane, gamma (2-aminoethyl) aminopropyl trimethoxysilane, gamma- 
chloropropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, gamma- 
aminopropyl triethoxysilane, etc. are an organic metal, for example, organic 
titanium, or organic aluminium, an organic zirconium, etc. What diluted the silane 
coupling agent or the organic metal with an organic solvent, for example, 
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, methyl 
alcohol, ethyl alcohol, propyl alcohol, butyl alcohol, etc. to 0.1 - 5% of 
concentration is used. Next, after applying this surface treatment liquid to 
homogeneity on a substrate by a spinner etc., when [ the surface treatment of is 
possible by drying for 10 - 60 minutes at 80-140 degrees C ] it applies on a 
polymer film, spreading of a up to [ a glass substrate ] can be performed simple 
again by sticking a photosensitive film-like paste sheet (photosensitive green 
sheet) on a glass substrate. 

[0083] After applying, it exposes using an aligner. The approach of carrying out 



mask exposure using a photo mask is common so that exposure may be 
performed by the usual photolithography. The mask to be used selects either a 
negative mold or a positive type according to the class of photosensitive organic 
component. Moreover, the approach of carrying out direct writing with laser light 
etc. may be used, without using a photo mask. As an aligner, a stepper exposure 
machine, a pro squeak tee exposure machine, etc. can be used. 
[0084] It is desirable as an approach of forming a septum layer with a sufficient 
precision simple to perform an exposure process only once compared with the 
case where multiple times are exposed. 

[0085] Moreover, when exposing a large area, after applying a photosensitive 
paste on substrates, such as a glass substrate, by exposing conveying, it is the 
exposure machine of a small effective exposure area, and a big area can be 
exposed. 

[0086] Under the present circumstances, although a visible ray, a near ultraviolet 
ray, ultraviolet rays, an electron ray, an X-ray, laser light, etc. are mentioned, the 
activity light source used has desirable ultraviolet rays in these, and a low 
pressure mercury lamp, a high-pressure mercury-vapor lamp, an ultrahigh 
pressure mercury lamp, a halogen lamp, germicidal lamp glass, etc. can be used 
for it as that light source. An ultrahigh pressure mercury lamp is suitable also in 
these. Exposure conditions are 0.5 - 100 mW/cm2, although it changes with 
spreading thickness. Exposure is performed for 0.5 - 30 minutes using the 
ultrahigh pressure mercury lamp of an output. Especially, light exposure is 2 0.3- 
5J/cm. It is desirable to perform exposure which is extent. 
[0087] A pattern configuration can be improved by preparing an oxygen screen in 
the applied photosensitive paste front face. As an example of an oxygen screen, 
films, such as film, such as PVA and a cellulose, or polyester, are raised. 
[0088] After concentration applies to homogeneity on a substrate the water 
solution which is 0.5 - 5 % of the weight by approaches, such as a spinner, by 
drying for 10 - 60 minutes at 70-90 degrees C, the formation approach of the 
PVA film evaporates moisture and is performed. Moreover, since it will be 



smeared as an insulator layer, a sex will become good and evaporation will 
become easy if little addition of the alcohol is carried out into a water solution, it 
is desirable. The still more desirable solution concentration of PVA is 1 - 3 % of 
the weight. If it is in this range, sensibility will improve further. As for sensibility 
improving by PVA spreading, the following reason is presumed. That is, in case a 
photosensitive component carries out the photoreaction, if there is oxygen in air, 
it will be thought that the sensibility of photo-curing is blocked, but since 
excessive oxygen can be intercepted if there is film of PVA and sensibility 
improves at the time of exposure, it is desirable. 

[0089] When using transparent films, such as polyester, and polypropylene, 
polyethylene, there is a method of sticking and using these films after the 
photosensitive paste after spreading. 

[0090] After exposure, although negatives are developed using a developer, it 
carries out by dip coating, the spray method, and the brush method in this case. 
[0091] The organic solvent which can dissolve the organic component under 
photosensitive paste can be used for a developer. Moreover, water may be 
added in the range in which the solvent power is not lost by this organic solvent. 
When the compound which has acidic groups, such as a carboxyl group, during a 
photosensitive paste exists, negatives can be developed in an alkali water 
solution. Although metal alkali water solutions, such as a sodium hydroxide and a 
calcium-hydroxide water solution, can be used as an alkali water solution, since 
having used the organic alkali water solution tends to remove an alkali 
component at the time of baking, it is desirable. 

[0092] A well-known amine compound can be used as organic alkali. Specifically, 
tetramethylammonium hydroxide, trimethyl benzyl ammonium hydroxide, 
monoethanolamine, diethanolamine, etc. are mentioned. The concentration of an 
alkali water solution is usually 0.1 - 5 % of the weight more preferably 0.01 to 
10% of the weight. Without removing an unexposed part, if alkali concentration is 
too low, if alkali concentration is too high, no possibility of making the pattern 
section exfoliating and making the exposure section corroding is easy to be. 



Moreover, as for the development temperature at the time of development, it is 
desirable on production control to carry out at 20-50 degrees C. 
[0093] Next, it calcinates with a firing furnace. Although a firing environments and 
temperature change with classes of a paste or substrate, they are calcinated in 
ambient atmospheres, such as nitrogen and hydrogen, among air. Burning 
temperature is performed at 400-610 degrees C. When carrying out pattern 
processing on a glass substrate, it calcinates by holding for 10 - 60 minutes at 
the temperature of 520-610 degrees C. As a firing furnace, the firing furnace of a 
batch type and the continuation mold firing furnace of a belt type can be used. 
[0094] Moreover, 50-300-degree-C heating process may be introduced for the 
object of desiccation and a preliminary reaction in process [ more than ]. 
[0095] The glass substrate which has the septum layer obtained according to the 
above process can be used for a front-face [ of a plasma display ], or tooth-back 
side. Moreover, it can use as a substrate for discharging a part for the address 
part of a plasma-address-liquid-crystal display. 

[0096] After applying a fluorescent substance between the formed septum layers, 
it seals setting the glass substrate on the tooth back of before, and the panel part 
of a plasma display can be manufactured by enclosing rare gas, such as helium, 
neon, and a xenon. 

[0097] Furthermore, a plasma display can be manufactured by mounting the 

driver IC for actuation. 

[0098] 

[Example] An example is used for below and this invention is concretely 
explained to it. However, definition is not carried out for this invention to this. In 
addition, especially the concentration in an example and the example of a 
comparison (%) is weight % unless it refuses. 

[0099] The example created the photosensitive paste which consists of glass 
particles and an organic component. It dissolved first, heating each component of 
an organic component at 80 degrees C, and the creation procedure added glass 
particles after that, and created the paste by kneading with a kneading machine. 



The viscosity of a paste was adjusted in the amount of a solvent. In this example, 
gamma-butyl lactone was used in 10 - 40% of range. 

[0100] Next, after applying by multiple-times spreading by screen printing on the 
soda glass substrate of 30cm angle so that it may become the spreading 
thickness of 100 micrometers, 150 micrometers, and 200 micrometers, it dried at 
80 degrees C for 30 minutes. 

[0101] Next, it exposed through the photo mask. The chromium mask designed 
so that the septum pattern formation of the shape of a stripe in pitch 
220micrometer, the line breadth of 60 micrometers, and a plasma display might 
become possible was used for the mask. Exposure is 50 mW/cm2. The ultrahigh 
pressure mercury lamp of an output performed ultraviolet-rays exposure for 2 
minutes. Then, negatives were developed by being immersed in 1% water 
solution of monoethanolamine. 

[0102] Furthermore, after drying the obtained glass substrate at 120 degrees C 
for 1 hour, baking was performed at 580 degrees C or 850 degrees C for 1 hour. 
About 20% of contraction arises by baking. 

[0103] Assessment observed the pattern configuration (the line breadth of 50 
micrometers, height of 80 micrometers or 120 micrometers, and pitch 
220micrometer are a target) by electron microscope observation. When height of 
80 micrometers, 120 micrometers, and a configuration with both good 160 
micrometers were acquired, both (**, 80 micrometers, and 120 micrometers) 
evaluated by making into x the case where the good configuration is not acquired 
by lack etc. in the case where O and a configuration with good 80 micrometers 
are acquired. 

[0104] 180-micrometer thickness was applied, and as a result of carrying out 
pattern formation, about what can form a good pattern, it evaluated as a double 
circle. 

[0105] Moreover, after the refractive index of an organic component adjusted 
only the organic component under paste and passed through the desiccation 
process, it measured about light with a wavelength [ in 25 degrees C ] of 436nm 



by the ellipsometry method. 

[0106] Moreover, the paste presentation in an example is a presentation after an 
after [ desiccation ] process. The presentation before desiccation is a 
presentation ratio in a table except the amount of gamma-butyl lactone which is a 
solvent being 15% during the paste. 

Pattern creation was performed using the photosensitive paste of the 
presentation shown in one to example 7 table 1. Baking was performed at 560 
degrees C. 

Pattern creation was performed using the photosensitive paste of the 

presentation shown in example of comparison 1 table 1. Baking was performed 

at 560 degrees C. 

[0107] 
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[0108] 
[A table 2] 
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[0109] The abbreviated name in a table is shown below. 

(The figure in the structure of polymers 1-2 shows the configuration mole ratio of 
each monomer) 

TMPTA : trimethylolpropane triacrylate TBPMA : TORIBUROMO phenyl 
methacrylate TBB-ADA : Tetrabromobisphenol A diacrylate BMEXS-MA: [01 10] 
[Formula 2] 

CH 1 =C-C-S-CH 1 OH ! SCH 1 -A-CH.SCH 1 CH.S-C-C=CH, 

II w .. 



[0111] MPS-MA : [0112] 
[Formula 3] 

G H a CH> 
CH. = C-C-S-Q-S-Q-S-C-C = CH. 

o o 



[0113] 



PVA : Polyvinyl alcohol SUDAN : Azo dye, C24H20N4O YUPINARU D-50 : 
Benzophenone system color (YUPINARU D-50) C13H10O5MTPMP : 2-methyl-1- 
[4-(methylthio) phenyl]-2- Morpholino propane-1EPA : p-dimethylamino ethyl 
benzoate ester DET : 2, 4-diethyl thioxan ton gamma-BL : Gamma-butyrolactone 
polymer 1 : [0114] 
[Formula 4] 

CH. CHi CHi 

-|CHi-C 1 |CH.-CH-] fcH.-C ] fcH.-C ]— 
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OH OCH. 0~CH.CHCHi-0-C-C = CHi 

i n 

OH 0 



[0115] Polymer 2 : [0116] 
[Formula 5] 



CH 

I 



-fcH.-C 1 fcH.-CH-l fcH.-CH-J [cHt-CH-J— 

1 | JjO L I '30 I | J30 I • I >w 



I J 3 o I ■ I 

C = 0 f*>i C = 0 C = 0 CH. 

1 U ■ I. I I 

OH T 0 0-CHiCHCHi-0-C-C = CH. 

6r BrX Bi I II 

OHO 



B r 



[0117] 

[Effect of the Invention] With the photosensitive paste of this invention, the 
septum of high degree of accuracy can be formed at a simple process. 
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[|f*IIl ] mRtt&&&3 5 0-6 0 0°Cfr~D¥&>M 
imtf 1 . 5 — 1 . 7 comWcOfi yXWMfk 6 0S* 

h mm.^-^ vxfo->x, tefflm? ^w-^min *n 

-0. 1<N1-N2<0. 1 
[||*II2 ] ^StfiW 1 . 5 5-1. 6 5^iEHO 

J896tt^-* b o 

[ If *lf 3 ] 5 0 — 9 5 ff%Wi»? i: 5 — 5 0 

mm%(oimmttfrt>%& z. t mmt-rtimm 1 is 

[it*H4 ] tfyxmirt ix. mmmmw5o 
-9 ox i ot my^mm^m^&^tiwwiti- 
&mm i fa»<7)S*t4^-x b . 

-t&mmn 1 lEtuo^tt^-^ b . 

^ru ^^*^iW3-2 0fi*%^#5xiM[ 

Xb„ 

mm%7 ] *f7xmL=Fk ix, Mt^^j 5- 

A, IMb&y^^5^$:<i:*> l«i?£3-l 5S 

*%-irf -ts #5 M ffif- £ ffl^ s c: b £ mm b -f h II 

vmms ] #7z.w®.?t ix . 3- 6 0 

[IMII9] tfyXfflfitfbLX. IM^«£3-6 0 

mm%. ffltfcvm* 5-5 mtrtvv&i 
1-3011%, mitTm-^^i-3omm%^ 

IBfsoMi^-x b . 

[ff*if 1 0] HyXMiH-bLX, ii$8 0«% 

[it*ni 1 ] wm&ftwz. ^THz^}vm^)vm 

£#Wf SfttF^ihT* 5 0 0-1 0 TJCO* 'J =f 
tL<(i*°U^-£l 0-9 0fi*%^tf^fc£#®fc 
■TSffl *JI 1 lEfMfttt^-* b . 
[IMII1 2] W^t, ^ftfcWfnXSSilr 
Sr^Tt 5 W&??#rft=HL 5 0 0-1 0 7J(7)X U =f i> 
L<(±#y^-£ 1 0-9 0fiM%#tf^fc^^©fct- 



t^ft-SIS^^#^l»S*¥±^^* 5 0 0-1 

0 n<T)^ y l < iid? u 1 0 - 9 0 m.m.% 
-ttszt* mm t-tzmm 1 sffiemm^-x b . 
[fi*n 1 4 ] ^im-*^ ^ti^r? u bit 

^fcJtf/ifcl£X*T?yU-Mfc£*£ 1 0-8 

ommx^tsz b mmb-tmmn 1 affirma^ 

m. mMm.i-itm\x 10-60 fi*%^r -t § zb% 
mmb-t&imm 1 isa^^tt^-x n „ 

s^s^ffl v ^ z b z wm t-t&mm 1 6 mmcomx 

[0001] 

■tl. 

[0002] *^BJfi, 7"7X7fa7>^f , T?X 
[0003] 

[0004] mmn0)^-9~->MT.miotm 
< fflv ^jtix ^ h „ l^l^^'^-x 

[0005] zaimmitim-f&^mb lx , w 1 

-29653 4^HL #^¥2 - 1 6 5 5 3 8^ 
IS. fflT 5-342 9 9 2^fgt"«. 

h zm\^x ? * y- u v ^ -f gfciit^M^i 
Wftabws^tftt^r^^ bit. s*t*i^PBffi^'# 

[00 06 ] ft ^¥2 - 1 6 5 5 3 8^fgT" 
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HmJ\ - 5 7 1 3 7tM/y 

■fim&ztLftimmztix^i,. ttzftffl¥4-i 09 

mmzn^zum-oxv^w 

[0007] at, vmm-fcfflmm*mm#mw 

?->mm-&%&i> mmcommtM s . 

[0 0 08] 
[0 0 09] 

[l£M£ft?$-f l>tto«#f£] *^OBS^i±, &«tffc 
iBlfc&* 3 5 0-6 00 < C36 1 o J F%Jillf^^ 1 . 5 — 1 . 
7tf0«ffl<0#5*Wfifitf £ 6 0S*%Iil_h#tfte11MS 

liffiWilgPN l tWK*WW 
Jffiiff*N2*\ -0. 1<N1-N2<0. 1 £$f£-f 

[0 0 10] 

m*m'<-Ahxfc&, 

[ 0 0 1 1 ] ft t , Ii[±OIfS£ 1 UlT'tf 5:ttJ:-) 

9 , 10 0// miiUiOJf^OS^tt^-X 

[0012] fSBj^tf, J¥Jl!S3^K'^«#!g 
^It^-X h fi^-f^t^L i § OT"£> 5 1 #*. , 

J;V'«^^W*Mffli£ff d ^ b \z X^X. 

^bmm^^mxcDKM ■ im£§mu itx^ 

[0013] a#cwt(±. ^rs^o¥^Jaw*fcis« 
f;is^ o^iSf/f^on^ o . i mtx$>& z. b %ftm 
b-tzmtia^-z hzmv^zbizx xmtftcz 

LXtfyxmn^m^zWrS, iI^5S 



[0014] ^.-X h ^CDtfyXMi^^mi. 5 0 
-9 5fiM%. Sttli, 7 0-9 5fi*%T"fcl>^fc 

[0015] ^«BSc^O¥%MW*fc^5XfjtS^OT 

£jm$rm^mt 0.07 &t#± 0 1 < . § ^ 

[0016] -0. 03<N1-N2<0. 07 

%&t&b. ^mrz-tzb^xmtiw 

[0017] 0<N 1 -N2<0 . 07 

#7xmk^«sm*n i tir«^*M 

t# ■& . 

[0 018] -0. 0 3<N1-N3<0. 03 

M7X MJFPttS "PD-2 0 0" ) ^£ 

tt=Sr<» l-5mmOJ¥^^7X£ffll^^t^T-^ 

So 

[00 19] it. ^9xS^±t;. il^T^S, 10, 

-5 t . nmrnz; - y&f&itz hnzm^&zbtf- 

[0020] jfwmzm^h$yxmtt?b lx\±, & 
W) h wfotami/zms&i* < . >rA maxu/tfz 
te^mcDMimZ'Mmftbi-itfyxfim^^fL 

[0021] $y xmm-vfitj-mi, <mix ? b-t 
z>^~>coBm%BLxmtitLifi\ 5 os*%e 

^mfiO. 1 — lOjum. 1 0Si%S^g^'0. 4 — 
2/xm, 9 0fiM%&^fl^4— 1 0 umWJ Xtt 
LTfcD. JtM!0 . 2-3m2 /g^'^XfitSi 1 

[ o o 2 2 ] ttz. ifyxmMLj-b ix. m&tfmkT 

fohlfyxmftLJ-Zm^hzblzX-oX.. mTx^th 

8 0fflR%£Lht* !> ; t mit t\\ X 0 i t < (4 
T^ft'FSl. 5— 4/inu Ib^HWO. 5 — 1. 5m 

2 / g . «^ 9 o i) . mmm tiz.m 
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[0023] 436n m<^&T0>£3&H8&ft& 5 0 
%VJ±m'yX0M^m^ &Z.k\,z£^X, ± 9 jEBI 
t£mwv^~ylt%h z. k ipc$ h . 

[0 0 24] 75X7f a7V^7°7X-77 K 

0 0TiIXFO#7XSKXfc^-yffM-f *s 
MKX-fc Lt\ itt^&S^ 5 0-60 0°CO#5 
XfitS^ 6 Ofi*%lil±fflV^^fc^fi U\ 
[0 0 2 5] MBicBttate^XO^D^tS 

-tt^u^ta. mmmmmws 0-90x10-', 

6 0-9 0X1 0- 7 ^#?.X«iT£ffl^£ 

[0 0 26] #5XES^4i<7)$Mfc LT«, S i 02 
(±3-60 fi*%«iEfflT"ffl-£-f ?> £ i: I < . 3 

[0027] B 2 0 3 (i: 5 - 5 0 MM%£>(6ffl"Cfi£-$-£ 

5 0fi*%^^Si:^7X(7)SStt3& i 'ffi 
[00 28] SWfct'.X'?*, iMfctt, K-fE'Jf-^A, IS 

5-5 ofiM^fctf^^Pfcfflv^fcKJo 
X, ^XMafc^-yjniT^ 5iB^#14Sr*-f 
£ # 7 X^-X b i t & . 5 0 SM% £S 

5 0 <i% ft 6X a # 7xm> s - tti, 1- 

[0 0 29] Mh"X7X&ttf^7X«t LTi±. 

Bi 2 0 3 5 — 5 0fiM% 

Si0 2 3-6 0S*% 

B 2 0 3 5-50Si% 
OlM £#tf t O £ 5 0 SAXPlkfrfrtZ Z i: 

[0 0 3 0] HRteft«tofc LTfflV^fU. 

;5f5*(i, 1. 5-1. 9n&0>ffir*& : tilX^&. 

^m^^mmmmtmmmiT(rmmmmk±% 

v\ -mmcim&ftnffirWi 1 . 45-1. 7T-& 
m$m?<v¥i%mm$: 1 . 5-1 . 7t-r 
i, ; t t «t 0 . iMiax t iriifiSc^oMtif*^ 
^ fc^t"^ 5 . m l < mm 1 . 55-1. 



6 5 fcrtS Ifctiot, *ft^OjIK^tg^'J£^'l> 

[0031] Na 2 O s Li z O, K 2 O^COT/^ U# 
JK^IMj^itT* 3-20 Si%-ftTf § 

mzi&K-f&zktfx^ htztb, ^MWcvMtmmz 

L < , i: 0 L < (i: 1 5 S*%iilT 

[ 0 0 3 2 ] r/t-* v&m^tpximiVJ f^A 

[00 33 ] ^^IS*- X?7XS«±tM^#(t^Tt^ 

mmt^mmi, ^mmz 1 . 5-1 . 7t-ts 

; 3&«T# . t OlSf < -r s - k & 

[0 0 34] PbO^B i 2 0 3 £-^^rtS^5^(iSftR 

fldftBE*?«*tti*i±<ojS* i 6#a p b o^b i 

2 0 3 ^ 1 0fi*%i2Ji±#tf^7X«S^(±, Jg*f*6* 
1. 6]&UZ%&i>0)&£\t\ KVtzbb. Na 2 0, L 
i 2 0. K 2 O%k'CO7)l% 0-£m?)Mit ! ®)k PbO^B 

it BTktt. ®Kf^3ybn-;^§^t;iS. 
[00 3 5 ] ifc, ^^Xt!cS^^t s Al 2 0 3 s Ba 
CaO, MgO, TiO,, ZnO, Zr0 2 ^k\ 
H(CAl 2 0 3 , BaO, ZnO^iSJlrt-iifctiO, 

;ix^<7)^*<7)^lf^'5 0fii%iilT 

Xfo&„ 

[0036] ttz, ^.mbzm^tztih^-xv*^ 
£ 4 omm%vxf<?mmx'\mth z. k t i 

cl^^^ffl^SISWS^-oJa^^O . 1OT. 

0. 05arx%izkf)\ tsfi<A7- 

yMjjSc^S±T«T"fel> 0 

[0037] *^tfc(tS^7XM&^JSM*iIg 
ii.Ky >rmz i Dfi 1 5 ; t S „ SSf^(±S^ 
^T»-r 4 i fc #3&H£«t S±tjE«t* S . fir 
350 — 650n m^fflc^^^Tail^tS ^ 
t*«L^ 0 itft (3 6 5 nm) i,L<{± 

gl(436nm) T"^MW*iIS^f S t ^. 

[0 0 38] 77X7fVX7H03yl7X 
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us!S*ffi^--x h^izm^^mmm i~ 1 oa 

[0 0 39] ;«;fm^fi-fe«#MSMfc LT. 
Cr, F e , Co. Mn> C u^SM<7>|*b 4*5: < fc 

!M £ am o . 5 fi*%ELL^rts rtti-j 

[0040] ^milZ&^XffiaZti&W&SSLftklZ. 

m^mtm^^ts^-xh'pmm^ e<-x b 
[0041] hizmtx 

[0042] ^ra^ii. Mtt^ y v-. 

, s^tt^ u *7-<o a < h i i ni^st 

[0043] MftfiSWrfc LT(i. 3^§«?)£><7)i: 

( a ) ^rtt^t^s^ t" & i ofiUi^rf sirffie^) 

( B ) ^mS^TVft-^ 3lfS7yM^ 

[0 044] MWSOtOfc LTiiy 

( D ) ^7V'-fk^^»&^Iilti «3y7b ■/ 7 

x, ^yys^vw-^^rf 
(e ) ^yy^v^SESfttfU v-;\*>f vy-tm 

^fyyi, 2 - y 7y ^ - 5 -^^7 1 ylxxf/l'f 

[0045] ^^mza^xmv^m^m^i. jje 

S&o£ttJfcSNi, ( 1 ) <?X>0>tm* L\\ 
[0046] iitt^77-t LT«. mH-mS^M 

f;l/7^yi/-b> xf/kT^'Jlz-b, n-Tnb/b 
7:7yb— K >f 7Tnb°;b7yyb—K n-y^-/b 
77yb— K sec-7W^'Jl/-b, sec- 
7>;b77yy-K >f V-7*h)VT9 l JU- K te 
rt-7f;l/7? 'Jb—K n-^yf/P7?yi/- 



K ru/i^r? Ky^'^yyb— k 7b 

3r yxf^r 7 U b- b . 7>^yb'jxfl/y/ij3 

^n^^7?!)Wb, yy?n^yf-^7^ 
'Jb—K 2-xf/KJfy/l-7^yi/-b, ^U-fen 
-;b7 9 U b— b . 7" U b* y';b7 7 U b— b . ^T?r 
*7nnfy^7^DWh, 2-bf'o^yxf;i/7 
7>jb—K V^x/bT? yb--K 2-hFn^y 

rnbvbryyb— k >f yf^^r^ywb, -f 

y*y^/b77yb—K ^y/l/T^UU-K 2- 
y b^bxf-;b77yk-K ^f^yifl/y/'j3 
-^r^'JW K * f^yyXfl/y^'ij3-/l/7^ 
U b— b „ ^^7 7nn'<yf;l/77 l Jl/-b, 7x7 
^b-x^/b77yb—K XfTU^'JWh, b 
'J7nnxf;l/7^"jl/-h, 7 U ;Wkb- 7 cfv* b7b 
yT7yb—K 1, 4-7"7yy't-^y7? l Jb- 
K 1, 3-7'>b>'7" l j3-;b^T7 l Jb—b, xf 
b-yy'y 3-;by'77 "J b- b . yxfby/y 3-/b 
^'T^Ub— b, b 'Jx^b-y^Un-zb^'T^Ub- 
b, ^yx^py^y n-Zb^T^Ub"- b, y^yf 

xyxy b-;b^-tfr7Ub-b, yXynyxy 
b-;b^y t Kn^y^y^7^ y b-K ^'byyf- 

n-;b7°n^°>"r b 5 77 y b- b , 7"'J -fe n-;bx*7 
7'Jb-b, ^b^yjty?n\^y;l/y7^yb- 

K ^^yf-;b7"y 3-;b^'7y yi^-b, rntb- 

>-7"' 'J 3-;by'77 'J b— b , ^ y 7°n b°b- >-7" >J3- 
;b>>'77 'J b- b . by 7"y -fen-;bi>'7y U b— b . 
b y **xx—}VTanv b U 7y U b- b , 77 U;b7 
Sb\ 7Syx^;b77yb— b, 7xx;b77yb- 
b. 7xy^yX^-;IxT7yb-b. *<J/V1\/79VV 
-b. 1 -77^-;b77yb— b. 2-77^b77y 
b— b, t"X7i/-^Ay'77yb-h, h'77i7 
-;bA-x^u y^if^ Ymm^JT? y b-b, 
t'77i7 -;b a - ruYivy^^A b#M^ ~7'7 
yyb-b, ^7xy-;b77 y b-b, o-y/by 
;b^7°yy77yb-b, ifc, ;iiA>o^#S7)7]<s 
Wrfnoh. i-s\mimttz\mmw^zm.mLtz 
ty?-, tL<Ji, y^b-y, P -y^;by^b-y, 
o-y^/bx^b-y, m-y^/by^b-y, ^S-ftyf- 
b-y. ftsR-fkx^by. «-7f;i/^fby, i^^kcs 
-y^/bx^fby. %fkfca-*i-)VZ. J f-vy* 7nn 
y-f/by^b-y, bh'n^y^f/ufby, 7?/b#'y 
jfy^-;bx^by. t^;b7yyyy. t'^;b7yb5 
by. b'^;b*;b^V-;b. Mlit^m^T 

ftcoT? y b— b z-mi> l < a-f^T ^y y y y b- 
bt^^7tt<7). r-yyy yn^yrnb/bbyy b 

Jfyy7y> l-b-;b-2-bny by^fc'^W^ 
[0047] £ 1 Sifctt2aELhffi 
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[0048] z.tit>\miz. mmiAjyxymmcoTFM 

Z. k h . ^f&fD^/ktfyKOftftmfllt LT 
(4, 7?LJ;HL ^^T^U;H!, -f^ny®, 

y§k vwy$L 7^/hl b-;«at. 

[ 0 0 4 9 ] A-f y^'-£ LT(4, #U b"-^T;l/3- 
;k ^'J b-/k7>^-/k ^;;'J;Hxxf/H^ 

[0 0 50] it, fft£^M«-ife«:ys^£W£ 

it^mcOoib^tc< t h 1 SiM^LT^il/yt 'J 
[0 0 5 1 ]l^tl>lC, ZtLt>C0^J-?-cr>1S^m 

ft i o a*%a± , § t i l < a 3 5 **%m± t 

[0 0 52] ftS^-f LT(4, ^iafn^;L 
^nyE ?nf-y|g, vWylS, b'x/t- 

[ o o 5 3 ] z. o Lxn^iitzum^ivm^ivmm 

(AV) (450—1 80, 36Kii7 0~140<Z>iSH 

uy Kif** 5 o*it -?"$>i> t , Jiftifsii^i* 

<%•■§> o £fz, mmft 18 0 1tMz-Z>b 

[00 54] JjLbSLfc, L<(4*y=fv- 
S C b t i o T , ii^tt^SoS^tt^ U v-^Mffi 

[ 0 0 5 5 ] if i U«J6ttSJ4, xfuy^ift 

b"- 7'J/klS, 7? 'J ;kS„ ^ ^ ^ 'J ;kS& if A* 

[ 0 0 5 6 ] ico X ? %mm&* U rfT-^'J V-fc 
ftJn^STfS^, ^UV-tt»<0^/^7°hS, 757 
/KBS^ktf'^y/kSfcMLT, /'JyyW 
>f yyT*-MJWI.xfuytt^lM^T 

[0057] ?'y yyv«^ir-riiX^-yytt^fn^ 

LT(4, 7? 'J /k|£7" U yy/k * U;H8^ 

yyyyy ry^yyy)i-x-f;k xf-;k7?y/k 

Bt^'yy^Vk ?nf~;^iJyy;PX-f;k 



>w y y y/kx-TVk avwy ym? y y y/kx 
[0 0 58] >f yyr^hS^-f !»x-^yy|4ym 
(X?) r^yo^kxf/HyyT^h^fc 

[0059] it. ^'yyyypa^-f yyr^-ha^ 
^rrsxf-yytt^i^t^^r^ y^Si^n^^ 
b\ ^^^y^o?^ Kifciiru^n^ f 
(4. ^yv-4i^;^Tha. rsya, /Ksa^ 

;t/^y/P*tMLT o . 0 5-1 ^;L-S*#Jo§-ttl> 

[ o o 6 o ] ymsmimt Lxnmftmmb lt. 

<yy'7xyy. o-<yy"-f;^f,#®^^, 4, 
4-a (yywsy)^yy'7xyy, 4, 4- 
bx (i/'xf^7sy)^y/7iyy, 4, 4-y? 
nn\yy"7 i;k 4 -<yyM jv- 4 - ^^/L-y'y 
x-;^fy, yxyy>y-Fy, 7/i/^yyy, 2, 
2-yxh^yrbh7xyy, 2, 2-y^h^y- 

2-7i-;l/-2-7i-mf7x/y, 2-bF 
nJfy-2-^f-^Tnb^-7xyy, p-t-fi-jU 

y7nnrbb7x7y, fwyfy, 2-^f-/i^ 
-f^^yby, 2-^nnf^tyby, 2->fy 

yy'/k ^yyvi^y'^f-^T-^y-;!/, ^.yyvk^b^ 
yxf;k7-t^-;k ^yy^y, ^yy^fy^^x 
— r/k. ^yY4 y7f;kx- r/k. ryh^^yy, 
2-t-7'f-;kryh7^yy, 2-75^7^1-7^ 
yy, /3-^n;kry F7^yy, ryhny, <yx 
ry hoy, yxy/^ny, yfi/y7yfny, 
4-ry'F / <.yf->7-irF7x7y, 2, 6-bx(p 
-7y'Kyyyfy) y^n\wy, 2, 6-b" 
X (p-7yhXyyyfy) -4-^^/L-y^n^ 

tyy. 2-7x^-1, 2-7*^y"^-y-2- (o 
h= 3 fyy7;k#-;t^) pj-^yA, i-7x-;l-7°n 
^°yy'5j-y-2- ( o -xh^yy7;k#'-;L') ^y 

A, 1, 3-y7x-^-7nA'ybyty-2- (o 
-xl-dfyy?;ktf-/k) pj-^yA, l-7xx;p-3- 
xf^y-7°n^°yh y^-y-2- (o-W^f;k 
^y^, sb7-y-by, 2-^^-;k- [4- (^f- 
/kf-^i") 7x-;k] -2- ; &;k7t y7-l -rn^w 
y, t7^kyxM-;kyn7^ F, ^yyyx;k^ 

-;|/7n7-fF, N-7x^fWJh'y, 4, 4 

-rvb*^>f yyfn- f y;k, y"7x-;ky"7.;k7 1 

F , <yX-^7y-/ky'7;k7 -f F\ F y 7 x— /k*/k 
7^y, *y7r-^yy, FU'/nt 
7x~;kx;k^y, jSSilt^yy'M yfc iu'x^yy, 
yfky 7";k-5: fc"t0^is7cttt0felS t TX a ;k b" y 
§L h y x 7 7-;k7 5 y^ b'^MTtm^mik^ Kit 
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L, 0 . 0 5-1 Ofi*%oiEHTiMn§n. i'Oilt 
L<{±, 0 . 1-5 . S^gfflteS ]«04*^ 

[0061] mwimmwrnm-h z t h^mx-h 
wmmvc Lx\±mmmw^&i><?\ *x% 3 5 

0-4 5 0 nm<7)jfcg$EHTSUV®lK^£^5# 

ft, rsy^hy^^f, ^fyf^iiK, ^yyy 
7$yy-hy»fEk ryi^^y^, o 
y"7x/yi, y7x-;i-yry^'j^M, f-y 
TiWm, p-7s j^Mmm&wmtzzmmx-^ 

m^mm^zm^i^xMmnz x z imm&ry 
i&T£^i<x^ icoxnt u\ ^ii^^^T-try 

^fc i vxyy" 7 x j y^mfWtm U \ ^rffilfm^ 

a&JUJNiO. 0 5-5fi*%j&>1?aU\ 0. 0 5fiM 

K i o T T $ £ . Z eyfiffiz. X^Xfi'y xf^coM * <z> 

[0 0 62] *|§Bj»^-C , liaSfCtiiiS P 
b, Fe, Cd, Mn„ Co, M g&fc" <7>£JIi3 i^'K 

x¥)Htm±f&zkfim± lw mv^mmvc 
y rv-Mk^m^x wmzKyy h y tv-a^ 

SlXfyk llxf/K x^T/lo-zK ^^7/t- 

^Hds-t ; t izmmwz 1-24 B§r H i?5» 

•fSo mWM. M£ L<(i:2 0-3 0°CTT"g|*^#L 

ffifflS^I-SrS^MoSij^ (StlJ/lit 
S^JtiO. 05-5**%3&WtLl\ 
[0 0 63] m^f'Jtt. ^£ffl±$tf Sfc£>fc35Sfln$ 
ni> 0 ±Mi»H#;Mfc tTJi, 2, 4-^x^f->}- 



^tyiy, -fyynbv^^^yby, 2, 3-b" 
X (4-y'xf;l/7Sy / \yf;l/) y^n^y^yy, 

2, 6 -by. (4-^Xf7t/7S— ^yiW yyn^. 
Wy, 2, (4-yyf;k7S7<yf 
)V) -4-yf/^nMtyy, st^-yi-y. 

4, 4-b".X (y'Xf;I/7Sy) -^/7x/y, 
4, 4-b"x (y'^-^/L-TSy ) *;wy, 4, 4-b" 

x (yxf^rsy) */^y, p-yy^/L-rsyy 
y-ts ijfw ytvy, p-yyws/^yyy 
TMy^yy, 2- (p-yywsyyx-zn;' 
-uy) hf-rv-zi', 1, 3-bx(4- 

yyf-^rsy^y-tfvi^) r-feby. 1, 3-/7;^- 

;l/-bx (4-yx-^;k7Sy / <.y'?';L') 7b by, 

3, 3-#;l/*-/p-bX (7-y'x-^;P7SyyvU 

y) „ N-7x-^-N-xf/i/x?y-/i/7iy, n 
-7x-^x^y-;i/7iy, N-hU;pyX^y-;L- 
75y, N-7x^x^y-;i/7iy, ^f-zi^rs 
y y 7 5 ;^ . yx^7 s y £,&#bh y 7 

3-y^-)V-5-K>V'^)Pi~^-7-hyV- 
/k 1 -7x-ih 5 -xlJfy^;l/^;i/f^rb7 

a 2 gjiLhftffl-r § ; t & . ^ , mii^jco^t 

{isaettjfi^t^t-cafto. 05-1 omm%, x 0 
» a l < a 0 . 1-10 nm%?fo s . ±Miimo*^ 

[0064] fi^#±M(±. f*#B$«^?Ett^ [nl±$ 

{i, hKo^X bl'n^yyOTyxxf/Wffl, 
N-xbnVy'7xX;l.7Sy 7x/f7yX p- 
t - 73-/k N - y x W 7f/l/7Sy, 
2, 6 - y - 1 - 7f ^ - p - y f ;i/7 1 y -;k ?n 

ffl^. 0. 0 0 l-lfii%T"^l» 0 
[00 6 5 ] ur^fiJcOftftW^Mt LT(±, ^7^7 
y^-y^-;kyyy-b. ^'jxfi/yy'un 
y u -b y y^ tftf&fffciiS . 
[0066] M-ftKihMii, ffi#B#tfc(tl> 7^ U;^ 

MttW&ffl fcLT2, 6-y-t - y^;i/- p - y yy 
— ;k T'f'/WbtKn^v'T— v— ;k 2, 6-y-t 
-4-xf/i/7xy-;k 2, 2-yfi/y-ty- 

(4-yf/l-6-t-7f/k7xy-/k) ,2,2- 

y-fyy-b'y- (4-xf;H6-t-7f^7xy 
. 4, 4-b'y- (3-y^-6-t-y>;L- 
7x7-;M , 1, 1, 3-I-yy- ( 2-X J f-)V-6 
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-t-7"f-^7x/-/H , 1 , 

y, t"X [3, 3 -fx- (4- 



1 , 3-bUT.- (2 
b Kn^y-3- t- 



#, o. ooi-m%t'i)i., 
[0 0 67] *fB^g^-xb{;ii ?§*gottJK 
£PSL/iU*§^ ^rfM^Jn^TiJ;^ Z.C0k% 
ffiQZti&Wmi&klXi*. ^f/l-tov^; x^ 
;Hrny/I^7\ 7"f/I/-feny^7", _X^-;lx^-/k^b 

fb7bFn77y, Wf;W;l'7t=if >- 
r-7'fnyyfy, rnHyt'y, ?nn^ 

A#BL ?nnSA#l§%£'^ii^ a *><?) 1 81il± 

[0068] mmmmmmt. mwzx vmxmtt 

[0 0 69] ^IgSHK&ttsa^s^systi, HRWK 

t iffl%£imt l ±.XlEmXfo 5 . , 3 5 0-6 

5 0 n m<7)^HttiO^<7)3teT«-r 5 £ t S L 
l\ §£>fc(i, ill (36 5 nm) tKiigg (4 3 

6 nm ) x-comfrmimMit U\ 



(A) 



R 
I 

CH 2 =C-C-X- 

II 

0 



[0070] ±tz. ^mmft&mmiz^xw&Lt: 
mnmmmzmjtt&tMzn^ ^-xv^znLxyt 

[0071] tfjxm&UiiizmHftZfto zt^xz 
mftmn. bvxMzK&w&tffo*) ^ zco 

[00 72 ] ^J§£. ^rtSfiS^* tBMilf^fiS^SrS 

Bvmm 1 ?. t7^yi, b"7x-;H, ryi-^ 
yjg. fiivj^f-im^-thit^m* i ofi*%ia± 

2 o s - 1 n i -? , sajf^ 

[00 73 ] #c KflJg^ i L < i±7^7^ y ygjf£ 1 
0 fi*%fiLh*^rf £ Z k lz X r> X , ± "9 «ffit*«flg 
^S- K JSfJf*ltf !> <r fc fzfiL. ifSMff 6 

o s*%&±fc& h t m&imr-rz t^o imam 
tkf&cox, 10-60 mm%cr)mwx^t& z t a* 

[ o o 7 4 ] #«fi&#<ogiif*£ ft < -filrmt IX 
a. ftistyv^^ y^-tf»t, issue-? , 7^7 

[0075] iWjtastiiFPfc s^fc-s^rt y? 

-fc L"C(4s &<0Hlfci$ ( A ) s ( B ) £ fcti ( C ) T 

[0076] 
[ftl ] 



(CIUCHjS) ,-f 



G H i— (SCHjCHi) „-X- 



;i 

I 

■c-c = c:i! 
II 
o 



R R 

I I 

(B) CH 1 = C-C-X- (CH^CH^SJ ,-C-C = CH. 



CC) CII^C-C-X- <CH*Cil>S) , 



R 

S-^ V (SGH,CH.) .-X-C-C = CH 



[0077]^, mmmn. m^i&mzmm^ix 

mmvmmzmK MmMz^mzmm-t&z. 
tizx-ox. mm*n±.thc\btfx%h« 



(vmmmeymmtix^-xhwzo. 5-1 om-i 

%Xfoh„ 

[0078] matter-* hit. ast #7?smT, 
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mtmw&?L Mit*°uv-, s^yv-, ytm 
■srnmm x mmm^mmm^mktts: s x 

[oo79] ^-x h<mmimmm^ mmL ^ 
mm , -siims x vmm±M% t^mmm^z x 

XWS.Mm^ttlti\ ^t0tEffl«i:2 0 00-2077cp 
s (-fcyf - ■ WX) Xfoh. Mz.&tfvx&K'^eM 
^7^ya~\~mX-'ifom^\i.. 2 0 00-5 0 00 

cps t>m± lvk v-ym\&x i mmfrLxm 

Ml 0-2 Omih^CII 577-2 07Jc P s##? 

2 0 0 0 — 2 0 0 0 0 c P sift U\ 
[0 0 80] mzifWRfcX^X, 7°7X~?tj XT]/ 

[008 1 ] *7Xii^'j7-l7 4 /PAtO±fc s 

§ 0 M^ff^Ji, SftEHt 3-?-^>-y7\ X7 

KfflET#S**, XTVA OPlMiil 0 0- 

2 0 0^ m^ff^^ST* 0 , ftjBW>«lfit: i W 
£#Jl LT , 1 2 0 - 3 0 0 x< mHJt^JS^T-»f & 

[ 0 0 8 2 ] c. z. x^-x h t tfyxmut <7)#ftt£ 

t"-;^yxbJfyy7y, F'JX- (2-yh^fyX 

^h^fyy^y, r- 9 ?U n^y7nt;H I- 'J 
yb^yy7y, r (2-T5yxf;V) 7S/rnf 
^MM b^fyy^y, r-^nn7nh';l/f 'J;* 

^3 x^ if 4 . 5/5y*y7'J S V * 

f-;l/X— fvK xf i/y/y 3-;l/tyxf yH-f 
;k y-f/tyT/t-n-Zk JL^)VT)Va-)V., 7°nt7P7 
;|/3-;k 7^7/I^-;^i;"T"0. l-5%OilJK 

if TSK_ht%- t^S Lfcftt: 8 0 - 1 4 0 °CT 

10-60 4HSB6*i-s - t iz x -oxmmmmK'Z h 



[0083] ^fiLfcSL Sg^K^ffllvCigftfcff 
■5 . S3t«M^7 ^ h U yy'7 7 * -T'1t^I> X o 

Xfo&« W^^^il S3tett*«E!c^t0SStJ;o 

^-S3fe$k rn^fv S r 4 £ ffl^ l> x fc #T 

[0084] fS3£Hi£ 1 Hfc'ttfro X 

®3t^ fi= o ^zttKx . ftg& < mmzmmm& 

[0 08 5 ] ±tz. ±mmcomyt$:ft %yx 
mm^ifcomunzmytn^-xv^m^Ltzmz, m 
m ^mmfiozbizx^x. A^Mmim 
mcomymx\ ±$ %mmzmx-t& z t t . 
[0086] z^mmmtii-imytmit, tit an. 
mmm. i&mm. mm. mm, xm. v~^r~ 
wj:tt>mf^riit\ zti^co^xmnmmm i 
<. %co%mtLxtetztiw&j±7mft, mmyam 

•c# & . zK^co%frxi>MmJ±7mmwMxfoi . 

®^#ttM^5J¥^^ ± o T*5r S 0 . 5-100 
mW/cm2 <^aj*^)iHB£E*«fl'tfflV^T0. 5-3 
0 4HBW3e^ fl>5r 3 . Wiz . S^*** 0 . 3 — 5 J/ c 

[0087] m^ifzm^'\t^~x hmmizwmmmm 
iftm .itizx-ox. w-yj&ut&\to±.'t& c. t & 
x^h, wtmmmm-mtixte, pvawd- 

x%t<vm. hh\^i, XV 31X^)1% t'<vy a A,M.tf 

[0088] P V A^TjffMTj Sif iift£# 0 . 5 - 5 m 

* tfcat 7 o - 9 o °c? i o - 6 o frrmtm-h - 1 
-)i?t^mmth t mmmt^mri'mm <%m$t 

Si:#^^^l>*\ PVA7j^'^|,t#^SS^}I 

BfT'§ &coxmffi$izmmtf\in±.*t&cDxi8-£ lvk 

[0 089] ^yxxf/WJ7nh"l/y, ^'Jxf 

^yf ogf ^7 ^ujfflv^t^fi MWiiOiS^ 

[0090] st^m. Lxmmm o 

tK z.<M8&. imm*?x7\/-m. yy^mxn^ 

0 o 
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[0091] mm®*, mx&^-x v wtm&fttf 
mm^mx-hi^mmm^mmx^ & . t fzmmmm 

mm**.-* h$iiz$>v#* iy)vmm^m\m^m^it 

j£#£Rfc*LWWC#£ Uy 
[0 0 92] jmTJVH} U t LTJi, ^TSWt^ 

y r 3 vtz if #Ptf ^ *i S . 'J /fQgiS^lE 
(iiftto. 0 l-l 0fiM%. i^ffi L<ii0. l- 

K^^^i-ft, 7;^UilS*W#''iiii\ 

££ s Sfti^flffiljeti, 2 0-5 0°CT"fto 

[0093] mzmmpizxmf&zfio . m^shm 

4 0 0-6 1 OTTCfto . #77*«±^?-yflDl 
5 2 0-6 1 O'CcOiBJKT 1 0-6 0#BI 

[ 0 0 9 4 ] ifc, fiLt^lStft, ftflL "HURJEW 
SWT, 5 0-3 0 0*CjPSftlSS:WAL*CtSV\ 

[0095] eukotik x ixmtitimm&irt 

[0 0 96] ffML/iPiM^or H 1t^*&MflJL/i® 

^y. ^yyicDMy^SAtS^tCi^t. 
7°?XvtV 77 y >f W^HS^lBtT^ a . 

[0 0 9 7] |g»fflOh*5>f^-IC£|^r 
hc\h\zX->X, T7X-7T j ZWM-f&^t 
tPC$ t . 

[0 0 98] 

[i»J] iilTfc. *3^££tfcW£fflVvt, JlttWfc 

Pfio. mm%X'hh, 

[0099] mtmn. ^y^sm^xu^m^^ 



ot^7b^«u;„ ^-yf«i mmcom 
x-wmttz. ^ntrnxn, r-f^vuyy* 1 o 

-4 0%^iEHTl£fflUc o 
[OlOOli^y 3 0c m^y-^77Sti 
xyy-yEOTJ&fci:l>M£@M^ti:oT. 10 

0/xnu 1 2 0 0 m ^(TMMM-MZts; h i 0 

K&fcfcfi^fcflL 8 0 °CT" 3 0 MILfe . 
[0101] 7 * hv^^^^LTl^ffo 
3t. V7yii, f-yf-2 2 Ojuitu Ilt§60^m. 7°y 

X7fa7i/^f iztm&x h v A rwMW^—y 

mmmm^ztah X o fciSit Lfc 7 n A 77 7 

iz. »3t(i, 5 0mW/cm2 ^ai7J^>@KjEE*^TT 

2*r B 1^y(-flS^S:ff-o^ 0 ^y>iL tyxfy-^r 
5 yco 1 %7fQ^S^lif LT . ?lft ^fi 1 ^ . 

[0102] § %t>iltiti yXWm 1 2 0°CT" 

1 B§r B 1^i Ltdk. 5 8 0 r fc t < i± 8 5 0 o cf 1 B^ra 

ft o ^ „ i 0 ft 2 0 %nmcoum^ t 

o 

[0 103] fpffiii, A^-yff^ (HB5 0^m, S 
§80Aimt L<t±l 2 0^m s b° >yf- 2 2 0 /x m^'^ 

v ) ^vfmmmm^zx^xmmLtz, m s 

0^m. 12 0x<m, 1 6 0 ju m4±tS*f^M#^ 
fLT^4*^JiO. 8 O^m^Sff^ffm^^tlt 
V^4*^*A S 8 0^m, 1 2 0jum COMTfti XWj: 
tlzX V&ffitBftff&btiX^Wr&i x t lycfp 
ffSrft-3?t 0 

[0 104] 1 8 0AtmJf^OMfl:^ftoT, ^°^-y 

[0105] ^rS^7)igt/f*(±, ^--y h4i7) 

y 1- U -ffit X -> X , 2 5 °CI,Z& tfh 4 3 6 n m7» 
^tMLTiIjg^fto/i 0 

[0106] ^Jt^J^o^-y bffl^tifflB^i 
f;^?b y com^-x h tf 1 1 5 % t& -5 t i ^ m 

Jt*tfo/i. jj&Kli, 5 6 0*CTftoit. 

immi 

jS&ffoJt. jMlSti, 5 6 0°CT'ft^/io 
[0107] 

[SI] 
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si 





SK«f1 


SKHH2 


$i£H3 


%k«4 




2 3% 

TMHTA 6 % 
jK>J"7— 1 9% 
MTPMP 1.7% 
EPA 0. 2% 
0. 1% 

DET 3 % 

r-Bi. 3% 

1. 56 


23% 

□ ML A i) IV 1 . . O 7o 

itf'J^-1 9% 
MTPMP 1. 7% 
EPA 0. 2% 
7.9'J 0. 1% 
DET 3% 
r-BL 3% 

1. 6 D 


2 3% 

T U L) T A ED/ 

1 M r 1 A v 70 

jK'J-7-1 9% 
MTPMP 1.7% 
EPA 0.2% 
0, 1% 

DET 3% 
r-BL 3% 

1. 56 


23% 

TMPTA 6 % 
#'J?-2 9% 
MTPMP 1.7% 
EPA 0.2% 
0. 1 % 

DET 3% 

r-Bi. 3% 

1. 53 


SB* 


7 7% 

5 i Oi 3 6% 

H. O. 1 8% 

I. i iO 13% 
B a 0 3 % 
A t.O. 3% 
ZnO 3% 

9 ?a»% 

^ISS^Fg 5. O.um 
1.57 


77% 

S i Oi 6% 
:l.0 s 35% 
U a 0 1 2 % 

Bi.O. i:0% 
1.1.0 2% 

9 2ffl«% 

1 . 6 a 


77% 

S i Oi 2 7% 
H7O, Z5% 
L i zO 5% 

D 1 1 \J » 1 C, 7D 

A 1 ,0. 3% 
ZnO 5% 

9 5>Sfi% 

1 . 6 0 


77% 

S i Oi 3 6% 
BsO» 18% 
L i . 0 2 % 
• \ a 0 5% 
A 1 .O. 3% 
2 n 0 3 % 
KiO 1 0% 

9 23»% 

¥£l&^e 5. Oum 
1.53 




O 


o 


0 


O 



[0108] im2i 



s z 





HSSJ5 


SJSS16 


*!Sffi|7 




(SfitTiTK'J "7 — 


Z 3% 

TMPTA 6% 
#'J7-1 9% 
MTPMP 1. 7% 
EPA 0. 2% 
0. 1% 

DET 3% 
r-BL 3% 

1 . 5 S 


2 3% 

TMPTA 6% 

9% 

MTPMP 1 . 7% 
EPA 0. 2% 
0. 1% 

DET 3 % 
r-BL 3% 

1.56 


2 3% 

TMPTA 6% 

9% 

MTPMP 1.7% 
EPA 0. 2% 
*y> 0. 1% 
DET 3% 
r-BL 3% 

1.53 


2 3% 

BMF.XS-MA 1 S% 

MTPMP 1. 7% 
EPA 0. 2% 
0. 1% 

DET 3% 
r-BL 3% 

1.50 


»«»«^ 

IB JS 

AST* 


7 7% 

S i 0. 16% 
3.0. 24% 
L i jO 7% 
:laO 3% 
ZnO 1 7 % 
MgO 4% 
CaO 3% 

9 oa»% 

^FSlfi^g 4. 1 urn 
1.58 


77% 

S i Oi 3 6% 
B.O. 1 6 % 
L i .O 1 1 % 
:laO 4% 
A I 1O1 6% 
ZnO 5% 

9 0111% 

T^S^g 2. 9 urn 
1.58 


7 7% 

S i 0. 3 6% 
3i0j 16% 
L i iO 2% 
rt a 0 4 % 
A i 1O1 6% 
/nO 5% 
KtO 9% 

9 2 3tt% 

TSaSMT-g 2. Sum 
1.53 


7 7% 

S i 0. 1 4% 
B a O 1 1 % 
3i0> 1 8% 
H i 1 0 3 2 2 % 
ZnO 9% 
0 a 0 3% 

9 2ffl«% 

¥$3i7-g 5. Oum 
1.75 




@ 


© 


0 


X 



[0109] m^^mmzmtx. 

tmpta : h ij^f n-;i/7nA>b y 7? D 1/- f 

TBPMA : hVfttyx-frXffVl'-h 

TBB-ADA : f b 7 7nth'X7 y-;t/Ay?^ 'J 1/- f 

BMEXS-MA : 

[0 110] 
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CH 
I 

CH. = G- 



CH. 
I 



. = C-C-S-CH 1 C!(,SCH.-/~y 0 H.SCH.CH,S-C-C-CH, 
' W II 



[0111] MP S-MA 
[0 112] 

CHi 

CH. = C-C-S-^-S 



[0113] 



[0 1 14] 



PVA 

D-50 

MTPMP 

EPA 
DET 
r-BL 

^°U-7-l 



CH. 

I 



CH. 
I 

-C-C = CH. 
II 

o 



TY^Wm. C24H20N4O 

\yy'7xyy^tfl (^i—fi-D- 5 o ) cbhioos 

2-*^)l-l- [4- 7i-/W -2- 

; e;i* | jy7°n^°>'- 1 

2, A- l J^}V^^yvy 



Ut4] 



CH. 

I 



■fcH.-C ] fcH.-CH-) fcH.-O — 1 fcH.-C — ]— 

1 I _ J 30 L |^]) ' ' ' JW 



0 = 0 

I 

OH 



c=o 



OCH. 



c=o 



CH. 

I 



0~CH.CHCH.-0 -C -C=CHi 

i n 

OH O 



[0 115] 
[0 116] 



Ut 5] 



CH. 

I 



-fcH.-C ] fcH.-CH J fcH.-CH-] [cH.-CH 4— 

1 I '26 l I J» I I ^30 I • 1 J Z0 

c=o 



c=o 

I 

OH 



0=0 CH. 

I I 

0-CH>CHCH.-0-C-C = CH. 
I II 
OH O 



[0 117] 



F^-i.(##) 2H025 
5C040 



AA02 AA03 AB14 AB20 AC01 
AD01 BC13 BC42 BC85 BC93 
CC02 CC20 FA29 
GF18 KA10 KB29 MA26 



